Expression of Fas ligand (FasL) renders certain tissues immune privileged, but its expression in other tissues can result in severe neutrophil infiltration and tissue destruction. The consequences of enforced FasL expression in striated muscle is particularly controversial. To create a stable reproducible pattern of cardiomyocyte-specific FasL expression, transgenic (Tg) mice were generated that express murine FasL specifically in the heart, where it is not normally expressed. Tg animals are healthy and indistinguishable from nontransgenic littermates. FasL expression in the heart does result in mild leukocyte infiltration, but despite coexpression of Fas and FasL in Tg hearts, neither myocardial tissue apoptosis nor necrosis accompanies the leukocyte infiltration. Instead of tissue destruction, FasL Tg hearts develop mild interstitial fibrosis, functional changes, and cardiac hypertrophy, with corresponding molecular changes in gene expression. Induced expression of the cytokines TNF-α, IL-1β, IL-6, and TGF-β accompanies these proinflammatory changes. The histologic, functional, and molecular proinflammatory consequences of cardiac FasL expression are transgene-dose dependent. Thus, coexpression of Fas and FasL in the heart results in leukocyte infiltration and hypertrophy, but without the severe tissue destruction observed in other examples of FasL-directed proinflammation. The data suggest that the FasL expression level and other tissue-specific microenvironmental factors can modulate the proinflammatory consequences of FasL.
islet cells from transplant rejection when they were cotransplanted into the kidney capsule of allogeneic mice. Cotransplantation with nontransfected, FasLdeficient myoblasts resulted in prompt rejection of both myoblasts and islet cells. FasL-mediated immunosuppression has also been used successfully in animal models of arthritis (17) , vascular injury (18) , and renal (19) and hepatic (20) allograft transplantation. There is, however, increasing evidence that enforced expression of FasL can cause unwanted proinflammatory consequences, either by autologous apoptosis (9, 21) or by targeting the tissue for neutrophil infiltration and destruction (21) (22) (23) (24) . Induced expression of FasL in tumor cells (21, 22) , islet cells (23) , and even myoblasts (24) can cause severe neutrophil infiltration and tissue destruction. FasL-mediated neutrophil infiltration requires functional Fas on host cells (presumably host neutrophils) (23, 24) . Although the mechanisms resulting in these conflicting observations remain obscure, a variety of explanations have been proposed. Some investigators have suggested that Fas and FasL cannot be coexpressed in certain tissues (21, 24) . It is possible that the consequences of enforced FasL expression are controlled by FasL expression levels (25) , downstream cytokines (2, 7), tissue microenvironment factors (26) , or the differential effects of membrane-bound and soluble forms of FasL (27, 28) . Evaluation of the dose response of FasL expression has been complicated by difficulties in measuring and controlling expression levels of functional FasL in stable cell lines.
The effect of engineered FasL expression in striated muscle is particularly controversial (16, 24) . To explore this process in detail, we created a stable, reproducible pattern of muscle cell-specific FasL expression. Using the α-myosin heavy-chain promoter (α-MyHC promoter) (29), we generated several lines of transgenic (Tg) mice that express FasL specifically in the heart, where it is normally absent. Analysis of these mice indicates that FasL expression in the heart is proinflammatory, resulting in mild leukocyte infiltration, interstitial fibrosis, and concentric hypertrophy. Strikingly, although both FasL and Fas are coexpressed in the hearts of these animals, FasL Tg hearts do not exhibit signs of cardiomyocyte apoptosis or necrosis, which differs markedly from the intense tissue destruction observed with enforced FasL expression in pancreatic islets, tumor cells, and myocytes. Furthermore, the molecular, histologic, and functional consequences of cardiac FasL expression are transgene-dose dependent, suggesting that the proinflammatory activity of FasL may depend on the extent of FasL tissue expression. These observations support the hypothesis that cellular and tissue-specific microenvironmental factors can modulate proinflammatory consequences of FasL.
Methods

Construction of Tg mice and copy number determination.
Murine FasL cDNA was synthesized by RT-PCR using spleen RNA isolated from FVB/N mice as a starting template. The PCR product was sequenced and then ligated to the α-MyHC promoter (5,443 bp; GenBank accession no. U71441); the resultant construct ( Figure  1a ) was used to generate Tg mice (30) . PCR screening identified founder animals, and four stable Tg lines (lines 21, 44, 61, and 70) were generated by breeding the founder mice with nontransgenic (NTg) animals. Subsequent offspring were screened by PCR. Transgene copy number was determined by Southern analysis using genomic DNA isolated from tail clips. DNA blots were analyzed using a random-primed full-length FasL cDNA as probe.
Determination of mRNA transcript expression. Total RNA was isolated from the ventricles of 8-to 12-week-old Tg and NTg mice. FasL, Fas, and cytokine mRNA expression was determined by multiplex RNase protection according to the manufacturer's instructions (RiboQuant Multi-Probe RNase Protection Assay Systems; PharMingen, San Diego, California, USA). Transcript levels were measured in 6 NTg hearts and 6 hearts from each Tg line. Hybridization signals were quantified on a PhosphorImager (Molecular Dynamics, Sunnyvale, California, USA). All steady-state transcript levels were normalized to GAPDH signal intensity to correct for loading.
Because cardiac hypertrophic changes and heart failure normally result in reactivation of the cardiac fetal genetic program, RNA blots were hybridized to transcript-specific probes for atrial natriuretic factor (ANF), α-and β-MyHC, cardiac and skeletal actin, Serca 2a, and phospholamban (PLB) (30 Cardiomyocyte isolation and volume analysis. The volume of individual cardiomyocytes from 8-to 12-week-old Tg and NTg hearts was measured using a Z2 Coulter Channelyzer (Coulter Electronics Ltd., Miami, Florida, USA) (31) . Mice were anticoagulated with heparin (5,000 U/kg intraperitoneal) 30 minutes before anesthesia with metofane. Hearts were quickly removed and the aortas cannulated and connected to a Langendorff retrograde perfusion apparatus. The hearts were perfused with Joklik's Minimum Essential Medium (Sigma Biochemicals, St. Louis, Missouri, USA) with 34.5 mM NaHCO 3 , 1 mM MgSO 4 , 20 mM 2,3-butanedione monoxime, and 0.2 mM EGTA at pH 7.2 for 5 minutes. The perfusion medium was then changed to a similar medium containing 0.1% BSA and 150 U/mL type II collagenase (Worthington Biochemical Corp., Freehold, New Jersey, USA) instead of EGTA, for 8 minutes. The heart was removed from the perfusion apparatus, the atria were dissected off, and the remaining tissues were divided into right and left ventricles. The tissue was then minced, passed through 250-µm nylon mesh, and fixed in 2.5% glutaraldehyde. Adequacy of digestion with retention of normal cellular architecture was verified in all samples by light microscopic analysis. Using a 200-µm aperture calibrated with 42-µm-diameter microspheres (Coulter Electronics Ltd.), cell volume was measured in a sample of 2,500-5,500 cells. Measurements from individual animals were repeated to assure accuracy. The distribution of cell volumes was assessed using AccuComp software (Coulter Electronics Ltd.), and in all cases demonstrated a slightly skewed gaussian distribution. The mode was used as the best measure of central tendency. A shape factor of 1.43 was used to correct for the nonspherical shape of cardiomyocytes (31) . The modes from 3 Tg hearts (line 61) and 3 NTg hearts were averaged and compared.
Immunocytochemistry. Cardiomyocytes from hearts of mice 8-12 weeks old were isolated as described above for cell-volume measurements, except that they were fixed in 4% paraformaldehyde rather than in glutaraldehyde. Cells were dried on glass slides and treated with 1% Triton X-100 for 30 minutes, and blocked in 0.5% BSA for 1 hour. Cells were labeled with antiFasL antibody (N-20; Santa Cruz Biotechnology Inc.) for 1 hour at room temperature. They were then labeled with FITC-conjugated donkey anti-rabbit IgG secondary antibody (Jackson ImmunoResearch Laboratories, West Grove, Pennsylvania, USA) and propidium iodide for 1 hour at room temperature. Labeled cells were visualized by confocal microscopy (CLSM2010; Molecular Dynamics).
Histopathology and immunohistochemistry. Tg and NTg animals (8-12 weeks old) were anesthetized and the hearts were perfused with relaxation buffer (25 mM KCl and 5% dextrose in PBS) with heparin to wash out blood. The hearts were removed, fixed in 10% formalin, and embedded in paraffin. Paraffin-embedded myocardial sections (5 µm) stained with hematoxylin and eosin or Gomori's one-step trichrome stain were examined by light microscopy. To demonstrate neutrophils within the myocardium of Tg hearts, paraffin-embedded myocardial sections (5 µm) from NTg and line 61 mice were treated with Leder stain (fuchsin acid, sodium nitrite, and naphthol-ASD chloroacetate esterase in PBS), which identifies chloroacetate esterase within neutrophils, and examined by light microscopy.
TUNEL staining and DNA ladder analysis. Evidence of apoptosis or necrosis was assessed by detection of nuclear DNA fragmentation in paraffin-fixed myocardial sections by terminal deoxynucleotidyl transferase-mediated dUTP nick end-labeling (CardioTACS Blue TUNEL staining; Trevigen Inc., Gaithersburg, Maryland, USA) according to the manufacturer's instructions. TUNEL-stained myocardial sections were examined by light microscopy. The presence of apoptotic cells in NTg and Tg hearts was also assessed by genomic DNA agarose gel electrophoresis. Using a mortar and pestle under liquid nitrogen, myocardial tissue from Tg and NTg hearts from mice 8-12 weeks old was finely ground and then digested overnight in homogenization buffer (10 mM Tris, 100 mM NaCl, 25 mM EDTA, 0.5% SDS, 1 mg/mL proteinase K; pH 8.0). Protein was precipitated with 2.4 M NaCl and removed by centrifugation at 10,000 g for 30 minutes. Supernatants were extracted with phenol and chloroform. DNA was precipitated with isopropanol, treated with RNase A for 30 minutes at 37°C, and precipitated again with isopropanol. Isolated DNA (10 µg) was size separated in 1.4% agarose gels and visualized with ethidium bromide. Genomic DNA isolated from staurosporine-treated apoptotic neonatal rat cardiomyocytes served as positive control for apoptosis and DNA laddering.
Transmission electron microscopy. Hearts from NTg and Tg mice 8-12 weeks old were fixed by perfusion with a glutaraldehyde-containing cardioplegic solution. The heart was dissected into six sections: left and right atrial flaps, left and right ventricular free wall, septum, and apex. These specimens were postfixed in osmium tetrox-
Figure 2
Fas and FasL protein are coexpressed in Tg hearts. Coomassie-stained gels (SDS-PAGE) and immunoblots showing increased levels of FasL (a) and Fas (b) protein in Tg hearts. Equivalent quantities of total cardiac protein lysates from NTg and Tg hearts from mice 8-12 weeks old were loaded and separated by electrophoresis. This was followed by either Coomassie brilliant blue dye staining or transfer to nitrocellulose for Western blot analysis. Protein lysates prepared from FasLtransfected K562 cells or Fas-transfected L1210 cells were loaded as positive controls. The immunoblot regions corresponding to the M r of FasL (∼38 kDa) and Fas (∼46 kDa) were labeled with anti-FasL or anti-Fas antibodies. Bound antibody was detected with labeled secondary antibody, and the signal was quantitated by Fluorimager (Amersham Pharmacia Biotech, Piscataway, New Jersey, USA) analysis. NTg hearts showed no FasL protein expression, whereas Tg hearts demonstrated protein expression corresponding to transgene copy number. Fas protein is expressed at low levels in NTg myocardium, and at increased levels in FasL-expressing Tg hearts. ide and dehydrated, and then embedded in Poly/Bed 812 embedding media (Polysciences Inc., Warrington, Pennsylvania, USA). Random blocks were sectioned, counterstained, and examined using a Zeiss Omega 912 transmission electron microscope at an accelerating voltage of 100 kV.
Functional analysis of Tg and NTg hearts. To determine whether cardiac FasL expression alters contractile function, we assessed physiologically relevant parameters of cardiovascular function in 12-week-old sex-matched NTg and Tg hearts using the isolated work-performing heart preparation (30). Cardiac minute work was varied from 250 to 750 mmHg × mL/min by increasing cardiac venous return. Function was assessed in hearts with both low (line 70) and high levels (line 61) of FasL expression (see Table 3 ).
Statistical analysis. Comparisons between NTg hearts and the four FasL Tg heart lines were tested by ANOVA. Differences between specific groups were assessed by unpaired t test with Bonferroni correction. A P value of less than 0.05 was considered statistically significant.
Results
FasL expression in Tg hearts is dependent on transgene copy number.
Using the α-MyHC/FasL transgene construct (Figure 1a) , four Tg lines of animals that exhibited germ line transmission were generated. The Tg lines demonstrated a range of transgene copy numbers by Southern analysis (15, 10, 4 , and 2 copies in lines 61, 21, 70, and 44, respectively).
To determine levels of FasL expression in Tg hearts, FasL transcripts were assessed by RNase protection (Figure 1, b and c) , and protein expression was determined by Western analysis (Figure 2a (25) and β-islet cells (7, 8, 23, 24) . Fas mRNA and protein are expressed at low levels in NTg myocardium, and at increased levels in Tg hearts (Figures 1b and 2b) , thus demonstrating coexpression of Fas and FasL in Tg hearts. Immunostaining of isolated cardiomyocytes (Figure 3) shows that FasL is undetectable on NTg cardiomyocytes, whereas Tg cardiomyocytes show the diffuse immunoreactivity of membrane-bound FasL.
Cardiac FasL expression is proinflammatory without accompanying cardiomyocyte destruction. All lines of FasL Tg mice appear overtly healthy and show no signs of distress during normal activity. Postmortem examination of all organs revealed pathologic changes in the heart only. Analysis of Tg hearts with low-level FasL expression (lines 44 and 70) revealed no obvious morphologic or histologic changes. The Tg hearts expressing higher levels of FasL (lines 21 and 61) appear globoid, with mild concentric hypertrophy involving atria and ventricles (an example from line 61 is shown in Figure 4 ). Histologic analyses of these hearts demonstrated diffuse concentric hypertrophy and mild interstitial changes consisting of leukocyte infiltration, interstitial hypercellularity, and fibrosis (Figure 4, b, d, and f) . The interstitial hypercellularity consists of fibroblasts, macrophages, and leukocytes. Leder-stained myocardial sections from 8 to 12-weekold line 61 Tg hearts demonstrate that the infiltrating leukocytes are predominantly neutrophils (Figure 4h) .
Despite leukocyte infiltration, the reticular architecture of the heart is preserved, and cardiomyocytes appear intact with no signs of myocardial tissue injury or cardiomyocyte dropout. Evidence of apoptotic or necrotic cell destruction was assessed in myocardial sec- 
Table 3
Working heart ventricular function analysis
NTg
Line 70 % Change Line 61 % Change
Working heart (n = 13) (n = 6) (n = 7) Heart rate (beats/min) (Figure 5b ). Diffuse TUNEL staining is clearly visible in the stained sections from DNase-treated NTg myocardium (Figure 5a , inset). These results were confirmed by the absence of DNA ladders on agarose gel electrophoresis of DNA isolated from FasL Tg hearts with low (line 70) and high levels (line 61) of FasL expression (Figure 5c ). Ultrastructural analysis of line 61 hearts ( Figure 6 ) consistently showed marked interstitial changes with type I collagen deposition and leukocyte infiltration (predominately neutrophils). The sarcomeric organization of Tg myocardium was unaffected, however, and there were no ultrastructural signs of tissue destruction, cardiomyocyte apoptosis, or necrosis. Only infiltrating leukocytes demonstrated morphologic changes characteristic of apoptosis, with clumped chromatin and cytoplasmic shrinkage. Apoptotic leukocytes engulfed by phagocytes were seen.
Other investigators have proposed that proinflammatory consequences of FasL in other tissues may be mediated or modulated by various cytokines (2, 21, 26) . To determine whether cytokine expression is induced in FasL Tg hearts, mRNA transcripts for potential candidate cytokines (TNF-α, IL-1β, IL-6, and TGF-β) were assessed by multiplex RNase protection. FasL Tg hearts demonstrated increases in transcript levels of all cytokines analyzed in a transgene dose-dependent manner (Figure 7a ). Because TGF-β1 has been shown to modulate the proinflammatory effects of FasL (26), myocardial TGF-β1 protein concentration was assayed by ELISA. TGF-β1 protein levels were increased in Tg hearts compared with NTg hearts, and were comparable to increases measured in TGF-β1 mRNA expression (Figure 7b) .
Myocardial FasL expression results in transgene dose-dependent hypertrophy with characteristic molecular changes in gene expression. The histologic and ultrastructural analysis of FasL Tg hearts implied that coexpression of Fas and FasL in the heart resulted in mild hypertrophy, rather than myocardial tissue destruction. To further investigate the apparent hypertrophic phenotype, morphometric analysis of 8-to 12-week-old NTg and Tg hearts was performed. Results demonstrated increased whole-heart and chamber weights in lines 21 and 61 (P < 0.01 for both absolute and indexed chamber weights), but no morphometric changes in lines 44 and 70 (Table 1 ). There were no differences in lung, liver, or spleen weights among NTg and Tg animals. Tg and NTg cardiomyocyte cell volumes were measured with a Coulter Channelyzer (31) . The Tg right ventricular cardiomyocyte cell volumes (line 61) tended to be greater than those in NTg hearts but did not reach statistical significance, whereas Tg left ventricular myocytes were approximately 20% larger than those from NTg hearts (P = 0.04; Table 2 ). These data indicate that the cardiac enlargement observed in FasL-expressing hearts is, at least in part, due to true cardiomyocyte hypertrophy.
To determine whether the hypertrophic changes correspond to molecular changes in gene expression, NTg and FasL Tg hearts were analyzed for mRNA changes characteristic of hypertrophy. Because cardiac hypertrophy can result in reactivation of the cardiac fetal genetic program and downregulation of PLB and Serca 2a, mRNA transcript levels for ANF, α-and β-MyHC, cardiac and skeletal actin, Serca 2a, and PLB were assessed. FasL Tg hearts showed transgene dosedependent changes in gene expression (Figure 8 ). Hearts from lines 21 and 61 consistently showed changes in gene expression characteristic of hypertrophy (increases in ANF, β-MyHC, and skeletal actin; decreases in α-MyHC and cardiac actin). The increases in ANF were particularly significant. Although hearts with lower FasL expression show no phenotypic changes (lines 44 and 70), they do demonstrate decreased expression of PLB and Serca 2a transcripts. Thus, FasL-mediated hypertrophy is accompanied by characteristic molecular changes in gene expression in a transgene dose-dependent manner.
The proinflammatory effects of cardiac FasL expression have mild functional consequences. To determine whether the phenotypic changes associated with cardiac FasL expression alter myocardial function, working heart analyses compared systolic and diastolic functional parameters in 12-week-old NTg and Tg hearts with low and high levels of FasL expression (Table 3) . FasL Tg hearts with low-level FasL expression (line 70), which demonstrate no histologic changes and minimal molecular changes, showed no significant differences in functional parameters. In contrast, line 61 hearts demonstrated a 35% decrease in maximal rate of relaxation (-dP/dt), and slight increases in maxi- mal rate of contractility (+dP/dt) and heart rate relative to NTg hearts. Alterations in diastolic function could result from increased chamber stiffness (due to interstitial fibrosis). Alternatively, altered calcium handling caused by downregulation of Serca 2a and PLB could have functional effects; it is intriguing that decreases in measured -dP/dt parallel the decreases observed in Serca 2a and PLB transcripts ( Figure 8 , Table 3 ).
Discussion
Interactions between Fas and FasL are remarkably complex (2) . Whereas FasL expression confers immune privilege to some tissues, it can also lead to neutrophil infiltration and tissue destruction. The model described above indicates that cardiomyocytespecific FasL expression is proinflammatory, resulting in mild leukocyte infiltration. However, in sharp contrast to other examples of FasL-mediated inflammation (21) (22) (23) (24) , the leukocytic infiltrate was not accompanied by myocardial tissue necrosis or apoptosis. Instead of tissue destruction, FasL Tg hearts develop mild interstitial fibrosis and cardiomyocyte hypertrophy, with corresponding molecular changes in cardiac gene expression. The magnitude of these changes is dependent upon FasL expression, which in turn corresponds to transgene copy number.
Proinflammatory changes in FasL Tg animals are limited to the heart. Postmortem analysis of FasL Tg animals demonstrated no pathologic changes in other organs, including thymus, spleen, liver, and lymph nodes. Furthermore, subgroup FACS ® analysis of lymphocytes isolated from lymph nodes, spleen, and thymus revealed no overt differences between NTg and Tg animals (data not shown). Takeuchi et al. have also generated FasL Tg mice using a similar transgene construct, but detailed histologic and molecular analyses of hearts from their animals were not presented. In addition, FasL mRNA transcripts were determined by RT-PCR, and protein expression was presented for a single line of mice without a positive control, making it impossible to compare the data sets (32) . It is unclear why they observed transgene expression in the kidneys of their Tg animals, because the α-MyHC promoter drives expression specifically in the heart (no transgene expression was detected in the kidneys of our animals).
Our results bear on the controversy over enforced FasL expression. Enforced FasL expression appears to be immune protective in hepatic (20) , renal (19) , Sertoli cell (11) , and myoblast (16) transplantation, and in animal models of arthritis (17) and vascular injury (18) . Paradoxically, induced expression of FasL in tumor cells (21, 22) , islet cells (23) , and myoblasts (24) can cause severe neutrophil infiltration and tissue destruction. It has been suggested that coexpression of Fas and FasL on myocytes may target them for destruction by neutrophils (25) ; however, the absence of cardiomyocyte apoptosis or necrosis in our FasL Tg hearts indicates that Fas and FasL can be coexpressed in the heart without overt tissue destruction. FasLdirected inflammation without tissue destruction has not previously been reported, but our data support the hypothesis that proinflammatory consequences of FasL may be modulated by cellular or microenvironmental factors (26) , including FasL expression levels. Recent evidence indicates that the proinflammatory effects of FasL can be modulated by TGF-β1 (26) . At concentration levels comparable to those measured in Tg hearts, TGF-β1 inhibited in vitro FasL-mediated neutrophil cytotoxicity. Cardiac-specific tissue factors such as TGF-β1 may prevent neutrophil-mediated tissue destruction in FasL Tg hearts.
Proinflammatory effects of FasL in the heart are proportional to the magnitude of FasL expression. This is pertinent because FasL expression levels were probably different in many of the conflicting studies touching on enforced FasL expression. In particular, varying FasL expression levels may have complicated interpretation of results from studies using cultured myoblasts (16, 25) , because the opposing studies used different expression vectors to induce FasL expression. Consistent with our data, the results of Li and colleagues (20) indicated that effects of FasL can be dose dependent. Using a FasL-expressing viral plasmid to induce FasL expression in rat livers, they found that high plasmid doses caused fulminant hepatitis, whereas rat livers transfected with a lower plasmid dose were resistant to allograft rejection. This suggests that immune-protective and proinflammatory consequences of FasL may not be mutually exclusive.
A mechanistic explanation for FasL-directed proinflammation remains to be clarified. Because neutrophil infiltration accompanies other examples of enforced FasL expression, it seems likely that this is mediated directly by membrane-bound or soluble FasL. Soluble FasL, generated through metalloproteinase cleavage, is chemotactic for leukocytes and monocytes (27, 28) . Because all types of leukocytes can express Fas, interaction between Fas-expressing leukocytes and FasL on cardiomyocytes could induce apoptosis of infiltrating leukocytes.
The hypertrophy and interstitial changes observed in FasL-expressing hearts is also obscure. These changes could result from the actions of downstream cytokines released from infiltrating leukocytes, or could be mediated by FasL directly. A variety of cytokines have been implicated in FasL-initiated inflammatory changes, both proinflammatory (IL-1, IL-6, IL-8, and TNF-α ) (2, (23) (24) (25) 33) and anti-inflammatory (TGF-β1) (26) . FasL Tg hearts were found to have transgene dose-dependent increases in TNF-α, IL-1β, and IL-6, all of which can induce cardiac hypertrophy (34) (35) (36) . Furthermore, there is compelling evidence that such cytokines are integral to various adaptive responses of the heart (35, 37, 38) . In this light, it is intriguing that Tg mice expressing TNF-α specifically in the heart demonstrate a phenotype similar to that of FasL Tg mice (39, 40) . Alternatively, the hypertrophy and interstitial changes of FasL Tg hearts may instead be mediated directly by FasL. Although direct action by FasL upon cardiac myocytes or nonmyocytes has not been observed previously, FasL is a member of the TNF superfamily and shares significant structural and functional similarities with various cytokines. Furthermore, Fas ligation in various cell types has been shown to activate the JNK/MAP kinase (41, 42) and PKC (43) signal-transduction pathways, which both participate in cardiac hypertrophic processes.
In conclusion, the data presented here confirm that FasL expression in the heart is proinflammatory, but in contrast to other examples of FasL-mediated inflammation, the consequences appear to be mild, resulting in hypertrophy and interstitial changes rather than tissue destruction. These observations suggest that FasL expression levels and other tissue-specific microenvironmental factors can modulate the proinflammatory actions of FasL.
